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Background

This is an updated version of the original evidence-based systematic review (EBSR) published in
2008 in the Journal of Speech, Language, and Hearing Research (see
http://jslhr.asha.org/cgi/content/full/51/5/1282).

The use of constraint-induced language treatment (CILT) by speech-language pathologists
continues to gain momentum as a viable treatment for individuals with stroke-induced aphasia.
Since our original systematic review of the literature (Cherney, Patterson, Raymer, Frymark, &
Schooling, 2008), additional research has emerged investigating the key principles of CILT—
forced use of verbal language and high-intensity massed practice (Pulvermiiller et al., 2001).

Objective
To evaluate the effects of intensity and CILT on individuals with stroke-induced aphasia. See
Appendix Al for the original clinical questions.

Search strategy

An updated search of 24 electronic databases such as MEDLINE (January 2006 to August 2010),
PsycINFO (January 2006 to August 2010), The Cochrane Library (February issue, 2010), and
CINAHL (January 2006 to August 2010) was conducted using key words related to stroke-
induced aphasia, amount and intensity of treatment, and CILT. The titles and abstracts of all
articles were independently assessed by two reviewers and the full texts of relevant articles were
obtained for further scrutiny. References of all full-text articles were scanned to identify
additional literature of relevance. See Appendix A2 for search methodology.

Selection criteria

Inclusion required meeting the following criteria: (a) English-only studies published in peer-
reviewed journals with original data addressing one or more of the original clinical questions, (b)
active treatment examining CILT or directly comparing two different intensities of an aphasia
treatment, and (c) included participants ages 18 years of age or older with stroke-induced acute
or chronic aphasia. Exclusion criteria consisted of studies pertaining to individuals with
cognitive deficits as well as mixed treatments or populations in which data could not be analyzed
separately. Studies that used pharmacological intervention for aphasia treatment were also
excluded. See Appendix A3 for the list of excluded studies and reasons for exclusion.

Data collection and analysis

Two reviewers independently applied the inclusion criteria, assessed study quality and extracted
data from included studies using ASHA'’s levels of evidence scheme outlined in the previous
version of this review (Cherney et al., 2008).

Main results

In the original 2008 review, we identified 10 studies relevant to the treatment of stroke-induced
aphasia, with five studies investigating treatment intensity (see
http://jslhr.asha.org/cgi/content/full/51/5/1282/T7), four studies examining CILT (see
http://jslhr.asha.org/cgi/content/full/51/5/1282/T8), and one examining both. This updated
review identified 16 new studies—13 pertaining to CILT and three related to intensity of aphasia
treatment.
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Table 1 displays the clinical questions addressed, stage of research, and methodological quality
of the included studies. Of these, only three (Bakheit et al., 2007; Goral & Kempler, 2009;
Meinzer, Streiftau, & Rockstroh, 2007) were considered efficacy research. The remaining 13
were classified as exploratory research. Similar to the original review, the majority of studies
described participants and treatments sufficiently to allow for study replication. All but two
(Breier, Maher, Schmadeke, Hasan, & Papanicolaou, 2007; Harnish, Neils-Strunjas, Lamy, &
Eliassen, 2008) provided probability data and 13 of 16 (81%) allowed for calculation of
treatment effects for one or more reported outcomes.

Table 2 provides a detailed description of the 202 participants studied, including type, severity,
and chronicity of aphasia. Of the participants included, half (50.5%; 102/202) exhibited chronic
aphasia with time post onset (TPO) ranging from 6 months to 12 years and half (49.5%;
100/202) exhibited acute aphasia with TPO < 3 months (Bakheit et al., 2007, treatment intensity;
Kirmess & Maher, 2010, CILT). Thirteen studies reported aphasia classification type (fluent vs.
nonfluent) or type of aphasia (e.g., Broca’s, Wernicke’s, conduction). The majority of studies
included participants with nonfluent aphasia ranging from moderate to severe.

CILT results: Table 3 outlines the treatment variables and major findings of the 13 studies
examining CILT. One hundred of the 202 total participants received CILT, with 4% (4/100) at
the acute phase of recovery and 96% (96/100) at the chronic phase of recovery. All 13 studies
contributed data to examine the effects of CILT on measures of language impairment. Six also
examined the effects of CILT on measures of communication activity/participation (Breier,
Maher, Novak, & Papanicolaou, 2006; Brier et al., 2007, 2009; Faroqi-Shah & Virion, 2009;
Goral & Kempler, 2009; Kirmess & Maher, 2010) and four (Breier et al., 2007; Faroqi-Shah &
Virion, 2009; Goral & Kempler, 2009; Kirmess & Maher, 2010) addressed the maintenance
effects of treatment after CILT. Interestingly, the exploratory studies revealed mixed results in
support of CILT, while the two efficacy studies (Goral & Kempler, 2009; Meinzer, Streiftau, &
Rockstroh, 2007) reported statistically significant changes favoring CILT on various measures of
language impairment and communication activity/participation. It is important to note that
several included CILT studies have modified the technique from the original description of
Pulvermiiller et al. (2001), but the key principles of constraint, massed practice, and shaping
were retained.

Intensity results: Table 4 illustrates the treatment variables and major findings of the 102
participants from three studies investigating the effect of treatment intensity on measures of
language impairment, the majority of which (95%; 97 of 102) came from the Bakheit et al.
(2007) trial. This study compared standard care (2 hr per week) to intensive treatment (5 hr per
week) for individuals receiving speech and language intervention at the acute stage of recovery.
No significant difference was found between more intensive (M = 35.6 hr) and less intensive (M
= 19.3 hr) treatment on the Western Aphasia Battery Aphasia Quotient (Kertesz, 1982). The
remaining two studies addressed language impairment outcomes at the chronic stage of recovery.
Of these studies, only one (Ramsberger & Marie, 2007) provided statistical data to compare a
nonintensive (2 times per week) to an intensive (5 times per week) computer naming treatment.
The authors reported mixed findings, with two of the four participants favoring more intensive
treatment and two favoring less intensive treatment. Although all four participants demonstrated
maintenance of treatment gains, only one (Participant 3) was considered significant. These
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findings differ from the original review in which the majority of studies found increased
treatment intensity to be associated with positive changes in outcome measures of language
impairment.

Authors' conclusions

While the update of this review uncovered additional literature supporting the benefits of CILT
for individuals with stroke-induced aphasia, the conclusion and clinical message remains
unchanged. The majority of the evidence supporting the use of CILT is exploratory in nature.
Future research beyond the exploratory phase of study is warranted to determine the efficacy of
CILT. Given the findings from Bakheit et al. (2007), further review of studies that provide high
intensity massed practice, an important component of CILT, should be considered.

Finally, although not specific to our clinical questions, it is important to note that a number of
studies included in this review provided neurophysiologic data examining the neurocorrelates of
behavioral changes. Investigation focusing on changes in neural activation patterns will further
contribute to our understanding of CILT.

At this time, although research findings suggest the positive effects of CILT, clinicians should
interpret the findings of this review judiciously, and as always, in conjunction with clinical
expertise and the patient’s preferences to determine the most appropriate treatment plan.
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Appendix

Al. Clinical questions

Intensity:

1.

For stroke-induced chronic aphasia, what is the influence of treatment intensity on measures
of language impairment?

2. For stroke-induced chronic aphasia, what is the influence of treatment intensity on measures
of communication activity/participation?

3. For stroke-induced acute aphasia, what is the influence of treatment intensity on measures of
language impairment?

4. For stroke-induced acute aphasia, what is the influence of treatment intensity on measures of
communication activity/participation?

5. For stroke-induced chronic aphasia, what treatment outcomes are maintained following
intensive language treatment?

CILT:

6. For stroke-induced chronic aphasia, what is the influence of constraint-induced language
therapy on measures of language impairment?

7. For stroke-induced chronic aphasia, what is the influence of constraint-induced language
therapy on measures of communication activity/participation?

8. For stroke-induced acute aphasia, what is the influence of constraint-induced language
therapy on measures of language impairment?

9. For stroke-induced acute aphasia, what is the influence of constraint-induced language
therapy on measures of communication activity/participation?

10. For stroke-induced chronic aphasia, what treatment outcomes are maintained following

constraint-induced language therapy?
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A2. Search Methodology

Electronic Databases Searched:

PubMed (www.ncbi.nlm.nih.gov/pubmed/)

CINAHL (EBSCO)

Health Source: Nursing (EBSCO)

Psychology and Behavioral Sciences Collection (EBSCO)
PsycINFO (EBSCO)

Communication & Mass Media Complete (EBSCO)
Education Research Complete (EBSCO)

ComDisDome (CSA)

CSA Neurosciences Abstracts

ERIC (CSA)

LLBA (CSA)

CSA Social Services Abstracts

ISI Web of Science

Cochrane Library (Wiley)

ScienceDirect

SUMSearch (http://sumsearch.uthscsa.edu/)

SpeechBITE (www.speechbite.com/)

REHABDATA (www.naric.com/research/rehab/)

TRIP Database (www.tripdatabase.com/)

Latin American and Caribbean Center on Health Sciences Information (LILACS)
(www.bireme.br/php/index.php?lang=en)

NHS Evidence Health Information Resources (formerly National Library for Health)
(www library.nhs.uk/)

The Aphasiology Archive (http://aphasiology.pitt.edu/)
HighWire Press (http://highwire.stanford.edu)
GoogleScholar

Search Criteria:

e Date range: 2006 to present
Peer-reviewed journal (including in-press studies)
English only

must be included in the abstract or title and studies must directly compare
frequency/intensity of treatment.

Inclusion Criteria:
e Adults ages 18 and older
e Individuals with stroke-induced aphasia

Must be a study with original data that addresses one or more of the clinical questions
For clinical questions related to intensity, the keywords intensity or amount of treatment
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Exclusion Criteria:
e Studies with individuals with cognitive deficits
e Studies that include pharmacological intervention
e Individual studies that are included in accepted systematic reviews or meta-analyses

Search Terms:

Constraint Induced Language Treatment OR CILT
Constraint Language Treatment OR CLT
Constraint Induced Aphasia Treatment OR CIAT
Constraint Aphasia Treatment

Forced Language Treatment

Intensive Language-Action Therapy OR ILAT

Aphasia (exploded MeSH term)

Stroke (exploded MeSH term)

Amount OR Intensity OR Frequency OR Duration OR Length of Treatment
Treatment Schedule

Verbal Expression or Speech Output

Adult

Expanded Search Terms:

("Aphasia/rehabilitation"[Mesh] OR "Aphasia/therapy"[Mesh]) AND ("Stroke"[Mesh]) AND
("Treatment Outcome"[Mesh] OR amount OR intense OR intensit* OR frequent OR frequenc*
OR duration OR length OR schedule OR session)

("Aphasia/rehabilitation"[Mesh] OR "Aphasia/therapy"[Mesh]) AND ("Language
Therapy/methods*"[Mesh])

(constrain® induced aphasia)

(constrain® OR forced OR intensive OR intense OR intensity) AND (language OR aphasia)
AND (treatment OR therapy OR program)

"Cerebrovascular disorders"[MeSH Major Topic] AND "aphasia/therapy"[MeSH Major Topic]

"Cerebrovascular disorders"[MeSH Major Topic] AND "aphasia "[MeSH Major Topic] AND
(amount OR intens* OR freq™ OR duration OR length OR schedule)

"Aphasia/therapy"[MeSH Major Topic] AND stroke

“Aphasia/rehabilitation"[MeSH Major Topic] AND (stroke OR “cerebrovascular
disorders"[MeSH Major Topic])

“Aphasia"[MeSH Major Topic] AND stroke AND (amount OR intens* OR freq* OR duration

OR length OR schedule)
“Aphasia/rehabilitation"[MeSH Major Topic] OR “aphasia/therapy"[MeSH Major Topic]
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(Constrain* OR forced) AND “language therapy”
CILT OR CIAT OR CLT

“Language"[MeSH Major Topic] AND (constrain®* OR forced) AND (treatment OR therapy OR
rehabilitation OR intens*)

“Aphasia/therapy"[MeSH Major Topic] AND “time factors"[MeSH Major Topic]
("Cerebrovascular disorders"[MeSH Terms] OR "cerebrovascular accident"[MeSH Terms])
AND "rehabilitation of speech and language disorders"[MeSH Terms]

("Cerebrovascular disorders/rehabilitation"[MeSH Terms] OR "cerebrovascular
accident/rehabilitation"[MeSH Terms]) AND (speech OR language OR communication OR
aphasi*)

("Cerebrovascular disorders/rehabilitation"[MeSH Terms] OR "cerebrovascular
accident/rehabilitation"[MeSH Terms]) AND ("language disorders"[MeSH Terms] OR "speech
disorders/rehabilitation"[MeSH Terms])

"Aphasia"[MeSH Terms] AND (amount OR intens* OR freq* OR duration OR length OR
schedule)

Model orientated aphasia therapy

MH = Major Heading

RH = Rehabilitation

TH = Therapy

(MH "Aphasia/RH/TH") AND (constrain®* OR forced OR intensive OR intense OR intensity)

(MH "Aphasia/RH/TH") AND (amount OR intensit* OR frequent OR frequenc* OR duration
OR length OR schedule OR session)

(MH "Stroke/RH/TH") AND (aphasi* OR language OR constrain* OR forced OR verbal OR
speech) AND (amount OR intensit* OR frequent OR frequenc* OR duration OR length OR

schedule OR session)

(Constrain* induced language) OR (constrain* language) OR forced language OR forced
language treatment

((MH "Cerebrovascular Disorders+")) AND (MH "Aphasia+/RH/TH")

(MM "Cerebral Vascular Accident") OR (MH "Cerebral Vascular Accident")) AND (MH
"Rehabilitation, Speech and Language+")

ASHA’s National Center for Evidence-Based Practice in Communication Disorders ¢ October 2010



(MH "Aphasia+/RH/TH") AND (amount OR intens* OR freq* OR duration OR treatment
schedule)

((MH "Cerebrovascular Disorders+") OR (MH "Cerebral Vascular Accident")) AND (MH
"Language Disorders+") and (MH "Rehabilitation, Speech and Language+")

(MH "Aphasia/RH/TH") AND stroke

(MH "Aphasia+") AND (amount OR intens* OR freq* OR duration OR length OR schedule)
((MH "Cerebrovascular Disorders+") OR (MH "Cerebral Vascular Accident")) AND aphasia
DE= Subject

(DE "APHASIA" AND PT "ACADEMIC JOURNAL") OR (DE "APHASIA --*" AND PT
"ACADEMIC JOURNAL")

(constrain® induced aphasia)

(constrain® OR forced OR intensive OR intense OR intensity) AND (language OR aphasia)
AND (treatment OR therapy OR program)

(model orientated aphasia therapy) OR (intensive language action therapy)

(constrain®* OR forced OR intensive OR intense OR intensity) AND aphasia treatment

DE = Thesaurus term

(DE "Aphasia" OR DE "Acalculia" OR DE "Agnosia" OR DE "Agraphia" OR DE
"Dysphasia")AND (language OR constrain®* OR forced OR verbal OR speech) AND (amount
OR intensit* OR frequent OR frequenc* OR duration OR length OR schedule OR session)

(DE "APHASIA" OR DE "AGRAMMATISM" OR DE "ANOMIA" OR DE "CONDUCTION
aphasia" OR DE "JARGON aphasia" OR DE "WORD deafness") AND (language OR constrain*
OR forced OR verbal OR speech) AND (amount OR intensit* OR frequent OR frequenc* OR
duration OR length OR schedule OR session)

(( Aphasia AND stroke) OR (aphasia AND (amount OR intens* OR freq* OR duration OR
length OR schedule)) OR (constrain®* AND (language OR aphasia))) AND DE "APHASIA"

“treatment of aphasia” exploded
DE=descriptor

DE=("aphasia 03400") AND DE=("language therapy 44400")
DE="language therapy" and DE="stroke rehabilitation"

ASHA’s National Center for Evidence-Based Practice in Communication Disorders ¢ October 2010



QI=article subject terms

QI="language" and Q1="aphasia" AND (constrain®* OR forced OR amount OR intensive OR
intensit* OR frequent OR frequenc* OR duration OR length OR schedule OR session)

DE=descriptor

DE="aphasia" and DE="outcomes of treatment" and DE="therapy"

(DE "Aphasia") AND stroke

(DE "Aphasia") AND (amount OR intens* OR freq* OR duration OR length OR schedule)
(Stroke) AND (DE "Time Factors (Learning)")

(DE "Aphasia") AND (DE "Time Factors (Learning)")

(Stroke) AND (amount OR intens* OR freq* OR duration OR length OR schedule)
(Stroke) AND (DE “Communication Disorders™)

(DE “Communication Disorders”) AND ((DE "Time Factors (Learning)") OR (amount OR
intens* OR freq* OR duration OR length OR schedule))

(Constrain* induced language/aphasia) OR (constrain * language/aphasia) OR forced
language/aphasia

DE="aphasia 03400" and DE="language therapy 44400"

DE=("aphasia" AND "language therapy") AND (stroke OR (amount OR intens* OR freq* OR
duration OR length OR schedule))

DE="language therapy" AND (amount OR intens* OR freq* OR duration OR length OR
schedule) AND stroke

DE=("aphasia" AND "language therapy") AND (speak* OR speech OR spoken OR verbal OR
express*®)

DE=(*“aphasia”) AND (treatment OR therapy OR rehabilitation) and (amount OR intens* OR
freq™ OR duration OR length OR schedule)

(DE="language therapy" OR "speech therapy") AND (speak* OR speech OR spoken OR verbal
OR express*) AND (amount OR intens* OR freq* OR duration OR length OR schedule)

(constrain® induced aphasia) OR (intensive language action therapy)
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(constrain® OR forced OR intensive OR intense OR intensity) AND (language OR aphasia)
AND (treatment OR therapy OR program)

(constrain®* OR forced OR intensive OR intense OR intensity) AND (aphasia treatment)
(constrain®* OR forced) AND (language therapy)

("Aphasia/rehabilitation"[Mesh] OR "Aphasia/therapy"[Mesh]) AND ("Stroke"[Mesh]) AND
("Treatment Outcome"[Mesh] OR amount OR intense OR intensit* OR frequent OR frequenc*
OR duration OR length OR schedule OR session)

("Aphasia/rehabilitation"[Mesh] OR "Aphasia/therapy"[Mesh]) AND ("Language
Therapy/methods*"[Mesh])

Anywhere in Text: constraint induced language
Anywhere in Text: constraint induced aphasia

Anywhere in Text: constraint constrained forced intensive intense intensity
Title & Abstract only: language aphasia

Title & Abstract only: intensive language action therapy

Anywhere in Text: constraint constrained forced intensive intense intensity
Title & Abstract only: language therapy

Target area: aphasia
Intervention: language therapy
Client sub-groups: stroke/CVA
Age group: adults

Intensive language
Age group: adults

Keyword(s): forced :: Target area: Aphasia

Keyword(s): intensity :: Target area: Aphasia

aphasia [Abstract words] and constraint [ Abstract words]
aphasia [Abstract words] and constrained [ Abstract words]
aphasia [Abstract words] and forced [ Abstract words]

aphasia [Abstract words] and intensity [ Abstract words] and treatment [ Abstract words]
aphasia [ Abstract words] and intense [Abstract words] and treatment [ Abstract words]
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aphasia [ Abstract words] and intensive [Abstract words] and treatment [ Abstract words]
language [ Abstract words] and intensity [Abstract words] and treatment [ Abstract words]
language [ Abstract words] and intense [Abstract words] and treatment [ Abstract words]
language [ Abstract words] and intensive [Abstract words] and treatment [ Abstract words]
ciat [Abstract words] or cilt [ Abstract words] or clt [Abstract words]

"constraint induced aphasia"

"constraint induced language"

aphasia AND intens* AND (treatment OR therapy)

Additional Searches:
e The reference lists of all relevant articles identified were scanned for other possible
studies.
e All accepted articles were forward-searched on ISI Web of Science.
e All ASHA journals were searched through the HighWire Press website.
e Contemporary Issues in Communication Science and Disorders (CICSD) was hand
searched.

The literature search was conducted from March to June 2010 by Beverly Wang. References
were managed using the bibliographic software EndNote.
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A3. Bibliography of excluded studies

Reason for exclusion: could not separate data from mixed treatments or mixed populations

1. Breier, J. L., Randle, S., Maher, L. M., & Papanicolaou, A. C. (2010). Changes in maps of
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